Using data from the China Health and Nutrition Survey (CHNS), this study analyzes peer effects on obesity in a sample of 3-to 18-year-old children and adolescents in China. Even after a rich set of covariates and unobserved individual heterogeneity are controlled for, it is evident that such peer effects do indeed exist. These effects are stronger in rural areas, among individuals at the upper end of the BMI distribution, and especially among females. All else being equal, female adolescents whose peers have a higher BMI are less likely to consider themselves overweight, suggesting that peer effects may be working through changed societal bodyweight norms.
Introduction
Obesity is a global public health concern not only for Western countries but also for emerging countries like China (Cheng, 2012) . In China, obesity among children and adolescents is increasing sharply, with a quadrupling of obesity and a 28 fold increase in overweight among 7-to 18-year-olds within just 15 years (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (China Daily, 2008) . The prevalence of abdominal obesity in children and adolescents aged 6-17 years has also increased dramatically (Liang et al., 2012) : based on the International Obesity Task Force (IOTF) criterion, general obesity and overweight increased from 6.1% in 1993 to 13.1% in 2009 while abdominal obesity increased from 4.9% to 11.7% over the same period. Child and adolescent adiposity is even worse in some metropolitan cities like Beijing where, according to China's Working Group on Obesity (WGOC), 21.7% of 2-to 18 years-olds were obese in 2004 (cited in Shan et al., 2010) .
A large body of literature explores possible explanations for this rapid increase in childhood and adolescent obesity, including individual, social, economic, and environmental factors (de la Haye et al., 2011) . One recent research stream examines the role of social networks on weight outcomes (see, e.g., Christakis and Fowler, 2007;  Cohen- Cole and Fletcher, 2008) , emphasizing the important role of peers in influencing the bodyweight of both adolescents and adults. Understanding such peer effects has particularly important implications for public policy design and interventions, primarily because, if peer effects do indeed exist, then preventing obesity in one individual could have a beneficial effect on others. That is, spillovers associated with social networks lead to a social multiplier effect (Christakis and Fowler, 2007) . This paper investigates whether similar peer effects on bodyweight exist in a sample of 3-to 18-year-old children and adolescents in China. In doing so it fills three research gaps. First, unlike the existing literature on peer effects and obesity, which is 3 strongly dominated by research from the United States, it expands empirical investigation beyond the Western world. Such expansion is important because peer effects may well be influenced by culture, with individualistic societies being possibly less susceptible to peer effects than more collective societies (Mora and Gil, 2013) .
Whereas western cultures like the U.S. highlight individualism, self-autonomy, competition, and the significance of individual possessions, eastern ones like China are prone to foster cooperation, community, dependence, and relatedness (GonzalezMena, 1993) . In addition, Chinese children are more strongly socialized than American children, making them more likely to be vulnerable to others' opinions, judgments, and evaluations (Fung, 1999) . Differences may therefore be expected between peer effects on individual weight in Western environments like the U.S. and those in Asian environments like China. Yet to the best of our knowledge, our paper is the first to analyze peer effects on childhood and adolescent weight in rural and urban China.
Second, it broadens the almost exclusive current focus on adolescents and adults by analyzing children as well. This lack of research on the young is surprising given the wide recognition in the consumer science literature that young children's consumption decisions are affected by those of their peers (Dishion and Tipsord, 2011) . If such peer effects do exist, they could be especially important in that eating habits are formed at a young age (Kelder et al, 1994; Schwartz et al., 2011) . Third, by allowing us to assess whether a relation exists between peer obesity and individual perceptions of weight status -on which there is as yet little evidence -our data enable closer examination than in prior studies of the mechanisms through which peer effects might work.
Overall, our results show not only that peer effects exist among Chinese children and adolescents aged 3 to 18 years but that such effects are stronger among females than among males, in rural than in urban areas, and among individuals at the upper end of the BMI distribution. Our results also support the notion that peer BMI affects individual bodyweight perceptions.
The remainder of the paper proceeds as follows: Section 2 reviews the relevant literature. Section 3 describes the identification issues for peer effects, our identification strategy, and our analysis of underlying mechanisms. Section 4 outlines 4 the data and methods. Section 5 reports the results of the empirical analysis and robustness checks, and Section 6 concludes the paper.
Prior research
The relevant studies analyzing peer effects on obesity are listed in Table 1 . The seminal study by Christakis and Fowler (2007) confirms the existence of a socialnetwork multiplier effect. Using data from the 32-year Framingham Health Study (1971 to 2003) , they show that adults are 57% more likely to be obese if their friends become obese. Several other studies based on the National Longitudinal Study of Adolescent Health (Add Health) dataset also reveal a positive association between peer effects and adolescent obesity (Cohen- Cole and Fletcher, 2008; Fowler and Christakis, 2008; Renna et al., 2008; Trogdon et al., 2008; Halliday and Kwak, 2009; Yang and Huang, 2010) . On the other hand, when Cohen- Cole and Fletcher (2008) use the Add Health data to replicate Christakis and Fowler's (2007) findings, their results, although they do not rule out the possibility of peer effects, suggest that community-level factors can explain a large share of the peer effect. The authors also argue that "shared environmental factors can cause the appearance of social network effects" (Cohen- Fletcher, 2008, p. 1386) . Fowler and Christakis (2008) , however, in a rebuttal of this study also based on Add Health data, provide further evidence for the existence of peer effects. Renna et al. (2008) show that a higher BMI in close friends is associated with higher adolescent BMI, and adolescents are more responsive to the body weight of their same gender friends. This observation is confirmed for the U.S. by Larson et al. (2013) , whose analysis of the 2010 Eating and Activity in Teens (EAT) survey in Minnesota suggests that the proportion of overweight friends is correlated with higher adolescent BMI.
1 Likewise, Halliday and Kwak (2009) Ali et al.'s (2012) study of the peers' dynamic effects on adolescent weight, which also shows that they lead to individual weight gain. The only study that we are aware of that provides causal evidence is that of Yakusheva et al. (2014) that uses a sample of first-year college students. As Table 1 suggests, we know of only a handful of studies on this topic outside the U.S. Among these, Leatherdale and Papadakis (2011), using cross-sectional data from the Physical Activity Module (PAM) of the School Health Action, Planning, and Evaluation System (SHAPES) in Ontario, Canada, confirm that the likelihood of overweight or obesity for junior students (grades 9 and 10) is significantly influenced by the prevalence of obesity among senior students (grades 11 and 12). Likewise, Mora and Gil (2013) , using a sample of secondary school students in Catalonia, Spain, identify a positive and significant casual effect of friend's mean BMI on an adolescent's BMI. 2 An Australian study by de la Haye et al. (2011) , however, based on a four-wave dataset from a public high-school in a major Australian city, finds no Given our research aim, it is important to highlight three aspects of past research:
First, virtually no research exists on peer effects among children (as opposed to adolescents and adults). To the best of our knowledge, only the unpublished Arkansas study shows that peer effects are significantly correlated with childhood obesity (Asirvatham et al., 2013a; 2013b) . Second, research seldom explores the underlying mechanisms of such an effect, even though, as An (2011) first to focus on children as well as adolescents, it also examines peer effects in a nonWestern environment, sheds initial light on the transmission mechanisms through which peer effects may work, and takes a detailed look at possible nonlinear peer effects on obesity.
Identification of peer effects and analysis of mechanisms
Despite a wealth of studies on peer effects, because of methodological difficulties in specifically identifying the effects themselves, little consensus exists on their importance and magnitude (Manski, 1993) . More specifically, an individual's obesity might be associated with that of a peer group because of a causal (or endogenous) effect, contextual (exogenous) effect, correlated effect, or selection effect. The first refers to a direct effect of the peer group on the individual, while the second recognizes that an individual's bodyweight could be influenced by peer group characteristics other than bodyweight. The third acknowledges that both the individual's and the peers' bodyweight may be influenced by some unobservable factors (e.g., required physical exercise at school), and the fourth accounts for the possibility that obese individuals may select friends that are themselves obese. It is particularly worth noting that if a correlation between individual and peer-group obesity emanates from one of the last three effects, then interventions aimed at reducing obesity are less likely to result in the oft-cited social spillover effect (Trogdon et al., 2008) . In this section, therefore, we define our peer-group concept and explain how we intend to identify these different effects. We also outline our approach to identifying the underlying mechanisms.
Definition of peers
Although the literature suggests many different peer group compositions, including respondent-identified friends, classmates, roommates, and neighbors (see Table 1 above), it is in essence possible to distinguish between broad (e.g. grade-level) and narrow (e.g. friend-level) peer definitions. Whereas broad definitions capture changes in norms and social attitudes, narrower definitions need not do so and may instead operate through influences on diet and physical activity (Trogdon et al., 2008) . In our study, we use a broad peer group; namely, children in a similar age group within a specific community.
Contextual effects/exogenous effects
As pointed out above, an individual's bodyweight may be affected by unobservable characteristics of the peers, such as their family and cultural backgrounds (Yakusheva et al., 2011) , which would bias a direct peer effect. We therefore employ a rich set of household, community, and provincial variables to capture diverse characteristics of the peer reference group.
Correlated effects/reflection problem
Correlated effects imply that common environments and institutions might simultaneously affect the bodyweight of both individuals and their peers. It is thus important that any investigation into the relation between peer effects and individual obesity take into account potential confounders (Yakusheva et al., 2011) . We do so by including a very rich set of community-level variables, including food prices and the availability of fast food restaurants and recreational facilities (gym/exercise centers, park/public recreation places, playgrounds) in the community. We also include provincial dummies that capture unobservable factors like geographic and climate conditions, which do not vary across time. Such community-level variables control for a common environment at the community level, one shared by both the individuals and their peer groups. We also control for correlated effects stemming from unobservables at the community level using fixed effects models.
Selection effects
Given that individuals can generally choose their friends, roommates, or neighbors, it is sometimes difficult to disentangle peer selection from peer influence, which might lead to an overestimation of peer effects (Fletcher, 2011) . In our case, however, because peer groups are defined at the community level, it seems unlikely that peer selection is an issue (as in Trogdon et al., 2008) . Furthermore, the Chinese Hukou system has considerably inhibited the free choice of residential community (Lu and Wan, 2014), thereby strongly mitigating the selection issue.
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Analysis of underlying mechanisms
When the analysis uses a broad peer-group measure like ours, the peer effect may work via its influence on accepted BMI norms or BMI standards for bodyweight in a community (Burke and Heiland, 2007) . In this present study, therefore, we also analyze adolescents' perceptions of bodyweight; more specifically, whether self- 
Data and methods
Survey and sample
Our data are taken from the China Health and Nutrition Survey (CHNS), which has been conducted in nine waves (1989, 1991, 1993, 1997, 2000, 2004, 2006, 2009 and 2011) . 6 The survey sample is drawn from nine provinces (Liaoning, Heilongjiang 7 , Jiangsu, Shandong, Henan, Hubei, Hunan, Guangxi and Guizhou) with different social, economic, and health situations. The survey's multistage random cluster sampling method, which is based on different income levels (high, medium, and low) and weighted sampling, entails the following steps: After randomly selecting four counties and two cities within each province, the CHNS randomly identifies villages heterogeneity of peer effects on bodyweight for these subjects, we analyze three age groups separately: 3-to 18-year-olds (all), 3-to 9-year-olds (children), and 10-to 18-year-olds (adolescents). 8 Because of limited availability of data on self-reported perceptions of bodyweight, 9 our pathway analysis is restricted to adolescents aged 10 to 18 years.
Peers
We broadly define peers as all individuals in the same age band and same community, excluding the target individual i (for a similar definition, see Loh and Li, 2013). We divide the individual age bands into five groups, 3-5, 6-8, 9-11, 12-14, and 15-17 years, and calculate the leave-out average BMI peer effects 10 as follows:
where designates individual i's BMI in age band j and community c. ������ ( ) denotes the average BMI of peers in age band j and community c without individual i, and indicates the sample size of individuals in age band j and community c.
When analyzing individual perceptions, we slightly adjust the age ranges in order to focus on adolescents (i.e., those between 10 and 18). Specifically, we define the age bands as follows: 10-11, 12-13, 14-15, and 16-17 years.
Dependent variables 8
Here, the age cutoff of 10 years for children and adolescents is based on a WHO criterion. Specific descriptions are available from http://www.who.int/topics/adolescent_health/en/.
9
In the CHNS, information on self-reported perceptions of bodyweight is available for children aged ≥6 years from wave 2000 onwards. 10 For an interesting discussion of leave-out and full average peer effects, see Angrist (2013) .
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The dependent variables of interest are individual BMI and self-reported perception of bodyweight. The survey calculates child or adolescent BMI as individual weight (in kilograms) divided by squared height (in meters), all measured and recorded by professional health workers. Self-reported perception of individual weight is based on the following question:
Do you think you are now underweight, normal, or overweight? 0=underweight; 1=normal; 2=overweight; 9=unknown We drop any observations of self-reported perception of weight with a value of 9 (unknown).
As a robustness check, we also employ BMI z-scores based on growth charts from the International Obesity Task Force (IOTF) (Cole et al., 2000) , which, being based on a broad set of countries that includes Hong Kong, is more appropriate for evaluating Chinese overweight and obesity than alternative growth charts (see, e.g., Monasta et al., 2010) . As a further robustness check, we also use waist circumference as an alternative anthropometric measure of obesity.
The independent variables are categorized into three groups: individual, family and mother, and community variables.
Individual controls
Our specifications include two individual variables: age and gender. The gender dummy equals 1 if the individual is a male, 0 otherwise.
Family and mother controls
Five variables make up the controls for family and mother: mother's BMI, mother's education level, mother's employment status, household per capita income (i.e., total household income divided by household size) adjusted to 2011, and household size.
Mother's BMI is mother's weight (in kilograms) divided by squared height (in meters), and mother's education level is measured by years of schooling. The dummy for mother's employment status equals 1 if the mother is currently working, 0 otherwise.
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Community controls
The community controls are divided into four subgroups measured by dummy variables: public schools, fast food restaurants, recreational facilities, and real food prices in the community. Dummy variables for public schools (primary school, lower middle school, and upper middle school) in the community equal 1 if this type of school is present in the community, 0 otherwise. The dummy variable for fast food restaurants is equal to 1 if a fast food restaurant is available nearby, 0 otherwise. Dummy variables for public recreational facilities -including gym/exercise centers, park/public recreation places, and playgrounds -all equal 1 if such recreation facilities are accessible in the community, 0 otherwise. We also control for 20 different food prices 11 (yuan/kilograms, adjusted to 2011) in the free markets near the community, including rice, bleached flour, unbleached flour, corn flour, millet, sorghum, rapeseed oil, soybean oil, peanut oil, sugar, eggs, commonly eaten vegetables, pork, chicken, beef, mutton, fresh milk, milk powder, fish, and beancurd.
Estimation strategies
We begin with an OLS model of the following form:
where is a vector of individual i's characteristics, is a vector of family and mother characteristics, is a vector of community characteristics, and is a vector of the year dummy (with 2004 as the reference year). is a vector of the province dummy (with Liaoning as the reference province), is the individual-specific error term, and 1 is the coefficient representing the effect of peers on child/adolescent BMI. The correlated effects are captured mainly by the coefficient 4 , which represents the impact of shared community environments on both individual weight and peer effects.
To examine whether the mean peer BMI has a different impact on different points of the individual BMI distribution conditional on the covariates, we use quantile regressions estimated at the 25th, 50th, and 75th percentiles using the same specifications as in the OLS model. We also investigate whether the mean peer BMI influences adolescents' self-reported perception of bodyweight by applying an ordered probit model to these same specifications.
Although we control for numerous community-level covariates associated with individual bodyweight, there may still be some unobservables present in the community or province. Hence, we also employ fixed effects models to control for any unobservable time-invariant heterogeneity related to individual bodyweight.
Specifically, we construct pairs of observations for individuals surveyed in two years, pool these pairs (group 1: 2004 and 2006; group 2: 2004 and 2009; and group 3: 2006 and 2009) , and then run fixed effects estimations using two group dummy variables (with group 3 as the reference group). We can remove individual time-invariant effects through first differencing. The model to be estimated is thus
Where S c is food prices on the free market, G t is a vector of group dummy variables, is the individual time-invariant fixed effect, and is the idiosyncratic error term.
5.Results
Descriptive statistics
As appendix 
Peer effect estimates
Results for the entire sample and all subsamples (urban/rural, males/females, and children/adolescents) are reported in Table 2 . The results in column 1, with only the 16 mean peer BMI controlled for, indicate that the average peer BMI significantly and positively correlates with individual BMI (a coefficient equal to 0.596). In column 2, when we introduce individual, mother, and household controls, the peer effect remains significant and positive but with a substantially decreased magnitude (a coefficient equal to 0.369). In column 3, with the addition of year and provincial dummies, as well as community characteristics, the peer coefficient remains significant but the magnitude declines even more (a coefficient equal to 0.281).
Columns 4-7 report the results for the subsamples: the urban and rural estimates indicate that peer effects are positively associated with individual BMI, yet the effect is somewhat stronger in rural than in urban areas (0.283 versus 0.131). This finding may reflect the fact that in China, social ties and norms are stronger in rural communities than in urban areas (Peng, 2004) . 12 The middle and bottom of Table 2 report the estimates for the 3-9 (children) and 10-18 (adolescents) age groups, respectively. A comparison of the estimates in column 3 reveals that the peer effect is not as pronounced among children compared with adolescents. 13 As in other studies (see, e.g., Trogdon et al., 2008) , our estimates based on gender (see columns 6 and 7)
show that peer effects are substantially stronger among females than males, especially among adolescents.
14 12 Results for other variables included in the regressions but not reported indicate that respondent age is consistently and significantly positively related to individual BMI. Individuals with higher mothers' BMI are more likely to have a higher BMI. Interestingly, those whose mothers have a higher education level also tend to have a higher BMI level. We also ran the regressions controlling for the average age of peers and find that results are quantitatively similar to our results in Table 2 . 13 The study of Maximova et al. (2008) suggests that children and adolescents who are exposed to overweight parents and schoolmates are prone to underreport their bodyweight, and that younger children aged 9 are notoriously sensitive to the exposure to overweight/obesity both at home and in school. 14 In order to identify a causal relationship between peer effects and individual BMI, we also perform a two-stage Generalized Method of Moment (GMM) procedure. Following Trogdon et al. (2008) and Loh and Li (2013), we adopt average peers' parental BMI as instruments and our results indicate that average peer effects are positive (0.355) and significant at the 5% level. We do, however, observe heteroskedasticity (Breusch-Pagan test=84.81, p-value=0.00). The results are not reported here, but are available upon request. As emphasized by Halliday and Kwak (2009) , such an instrumental approach based on background information of peers might be problematic primarily because it comes at the high expense of increased measurement error and weaker instruments. To check the heterogeneous response of peer effects on different points of the BMI distribution, we also estimate quantile regressions. As Table 3 shows, average peer BMI is significantly positive in both the children and adolescent samples on all points of the BMI distribution. Individuals in the upper part of the distribution (75th percentile), however, are more sensitive to average peer BMI than those at the 25th percentile (0.399 versus 0.207). 15 Interestingly, the peer effects for females at the upper end of the distribution are stronger than those for males. In Table 4 , we also estimate peer effects separately for children and adolescents. As the first panel shows, peer effects are significantly positive across the entire BMI distribution. However, girls in the upper part of the BMI distribution are particularly affected by peers (0.577), with a peer effect for females at the 75th percentile over three times larger than that at the 25th percentile.
19 Table 4 Quantile regressions of peer effects on childhood BMI (3-to 9-year-olds) With regard to adolescents aged 10-18 (see Table 5 ), only adolescents at the upper end of the distribution have a significant positive effect, a marked contrast from the quantile results for children and the general finding that peer effects among children are larger. Because some unobserved or omitted factors may still exist, we also estimate a fixed effects model. As Table 6 shows, although the average peer BMI is still significantly and positively correlated with individual BMI, the coefficient is substantially smaller than in the OLS model (0.17 vs. 0.28). This result is similar to that observed in Asirvatham et al. (2013a) , confirming the importance of controlling for unobserved time-invariant fixed effects. Interestingly, the coefficient of a random effects estimate is 0.27, which is quite similar to that of the OLS estimate. 
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Operation of peer effects
To explore the pathways through which peer effects may operate, we use an ordered probit to analyze adolescent's self-reported weight perceptions (see Table 7 ). Despite expectations that once individual BMI and other variables are controlled for, a larger average peer BMI might reduce the probability of considering oneself overweight, this result is only significant at the 10% level and only for females. 16 This observation may imply that norms of bodyweight for females do in fact change with peers' BMI levels.
17 Table 7 Marginal effects of ordered probit estimates of peer effects on adolescents' self-reported weight status (10-to 18-year-olds) We also recoded the self-reported perceptions of weight into a binary variable (1=overweight, 0=normal or underweight) and then estimated a probit model. As Baum (2006) emphasizes, it is particularly useful to examine the distribution of the marginal effects based on each individual in the sample. We thus report the marginal 16 Xie et al. (2003) indicates that female adolescents are more likely to report being overweight. Furthermore, relatively higher perceived peer isolation (defined on a 4-point scale, whether respondents have experienced being looked down or insulted or attacked or isolated by classmates) can be identified among female adolescents who reported being overweight compared with underweight and normal weight. 17 We also followed Blanchflower et al. (2009) by introducing a measure of relative BMI into the specification.
The results, available upon request, are qualitatively very similar.
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effects for different ages and separately for males and females (see Figure A1 -A3 in Appendix A). According to these calculations, in the full sample, the effects are negative and increase with age (see Figure A1 ). Likewise, marginal effects for females are consistently negative and rise with age (see Figure A2 ). In stark contrast, marginal effects for males are uniformly positive but decrease with age. For 10-yearolds, they are less than 0.007 and for 17-year-olds, approximately 0.001 (see Figure   A3 ). These results appear to imply that predicted probabilities of self-reported overweight increase as the age of the adolescent increases, particularly for females.
Such is not the case for males.
In general, our results are in line with the assumption that peer BMI could influence individual bodyweight perceptions; however, the significance is low. Although this latter could be associated with the low sample size, alternatively it could signal that changes in community-level BMI need not necessarily change perceptions. Rather, they may influence the acceptability of being overweight; that is, even when individuals know they are overweight, the social pressure to lose weight may be lower when community BMI levels are high.
Existence of nonlinear peer effects: parametric estimates
Next, to determine whether community peer effects exert a nonlinear effect on individual BMI for children versus adolescents, we introduce parametric estimates of peer BMI using a squared term of average peer BMI. The OLS estimates (see Table 8) reveal that the average peer BMI (positive) and its squared term (negative) are significant for the full sample and adolescents, but not for children. Specifically, they suggest a possible concave relation between peer effects and individual body weight for the full sample and adolescents, which levels out at relatively high BMI levels (around 24 and 20, respectively). Following Trogdon et al. (2008), we also estimate a double-log model, with the coefficient of average peer BMI now representing elasticity. Like the results in Table   1 , the elasticities are consistently positive and significant. Once individual, household, and community factors are controlled for, the elasticity of peer effects is 0.281 (see Table A2 , column 3). The quantile results also indicate that the elasticities of peer effects increase as the percentiles of individual BMI rise (25th=0.23, 50th=0.31, and 75th=0.36, see Table A3 , panel 1).
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Robustness check using another peer group
Following Loh and Li (2013), we employ an additional peer reference group that might capture information on peer networks at the school level; namely, those in the same age band but also at the same school and community level. 19 We find a significant correlation between peer effects and individual bodyweight except for 18 To identify whether peer effects have a nonlinear effect, we also estimated a semiparametric partially linear model (PLM), using Robinson's (1988) double residual method. The results are graphed in Figure A4 in the appendix. In general, we note a positive linear relation between peer BMI levels and individual BMI for average peer BMI levels ranging between 14 and 19. To further assess whether the nonparametric functions of peer effects might be approximated by some parametric polynomial form, we employ Hardle and Mammen's (1993) specification test. Based on the PLM model, the results (available upon request) indicate that the null hypothesis (i.e., a parametric polynomial of degree 1) cannot be rejected, suggesting that the relation between individual BMI and average peer BMI is indeed linear. 19 Our sample size is restricted to respondents aged 6 to 18. Specifically, the school age bands are 6-8, 9-11, 12-14, and 15-17 years. As mentioned previously, we also use a leave-out average peer definition. 24 males (positive but insignificant, see Table A4 ), with the magnitude of peer influence for females being much stronger than that for males. Quantile regressions, run as an additional step, demonstrate that peer effects are again more evident for those in the upper distribution of individual BMI (25th=0.12, 50th=0.26, and 75th=0.33, see Table   A5 ).
Robustness check for strength of same-gender peer effects
To follow up on the discussion in Christakis and Fowler (2007) , we also examine whether same-gender peers have a relatively greater influence on individual bodyweight. 20 We find that same-gender peer effects are not stronger than mixedgender peer effects in all prior results except for the full sample of individuals aged 3-18 and children aged 3-9 (see Tables 2 and A6) . Additional results based on quantile regressions, however, lend scant support for the effects of same-gender peers on individual bodyweight being stronger than those of mixed-gender peers except for individuals aged 3-18 at the 50th percentile (see Tables 3 and A7 ). On the other hand, females at the 75th percentile, in contrast to males, are more responsive to samegender peer effects.
Robustness check comparing results with BMI z-score
To check the robustness of the results, we use BMI z-scores based on the IOTF growth charts. The corresponding OLS estimates show that peer effects are present and the magnitudes are quantitatively similar to previous estimates using individual BMI (except for the urban group, see Table A8 ). Quantile regressions also confirm that peer effects are much stronger at the upper end of the BMI distribution, particularly among females (see Table A9 ).
Robustness check using waist circumference
The use of BMI as a proxy for body fat has come under criticism lately because of its inability to distinguish fat from muscle, bone, and other lean body mass (Yusuf et al., 2005; Gallagher et al., 1996; Wellens et al., 1996; McCarthy et al., 2006; Romero-25 Corral et al., 2006; Burkhauser and Cawley, 2008) . We therefore also estimate our models replacing BMI with waist circumference, which is arguably the most reliable field method for measuring abdominal visceral fat (Snijder et al., 2003) . In these results, reported in Tables A10 and A11, the following points are worth noting: although the peer effect is identifiable using this measure, in our sample, the significance levels are substantially lower, especially for children. These findings are in line with those of Burkhauser and Cawley (2008) , who show that different measures of obesity correlate differently with certain social science outcomes. Hence, an interesting avenue for future research would be to assess peer effects using different obesity measures. 
Conclusions
This analysis of obesity-related peer effects outside the Western world, which uses CHNS data to analyze obesity-related peer effects among aged 3-to 18-year-old Chinese, documents the following important observations: First, peer effects do indeed exist, not only among adolescents but also younger children. This finding highlights the importance of peers forming health lifestyles -including diets -at a young age. Second, the magnitude of the peer effects varies substantially along the individual BMI distribution, being stronger at the upper end than at the bottom or median, which suggests that individuals with a higher BMI are more likely to be affected by peer influence. Third, and in line with U.S. studies on adolescents (e.g., Trogdon et al., 2008) , females are generally more affected than males. Peer effects are also substantially larger in rural than in urban areas. Finally, our test of the hypothesis that broad community-level peer measures (possibly via changing societal norms) are related to adolescent's self-perceived bodyweight provides evidence that a higher average peer group BMI is negatively correlated with the probability of a selfperception of overweight, especially for adolescent girls.
Some caveats should be mentioned: First, the surveyed sample of the CHNS is not a representative for China. However, those selected provinces are regionally representative. Second, we cannot rule out correlated effects even though controlling for a wealth of household and community characteristics. This could lead to an upward bias. Our analysis on the pathways through which peer effects operate cannot either claim to be causal, yet is supportive of the notion that peers may influence perceptions.
Overall, therefore, our results not only support the notion that peer effects exist among children and adolescents in both urban and rural China but that their magnitude 
